The purpose of this paper is to examine the role of reputation in the matching of underwriters and issuing firms in the straight corporate bond market in Japan. While the existing literature already investigates how the issuing firm chooses its underwriter at the time of issue, this paper uses initial and seasoned issues of straight corporate bonds to examine how the matching of underwriters and issuing firms changes over time.
INTRODUCTION
The importance of reputation in capital markets has been repeatedly emphasized. For issues of securities, it is not only the reputation of the firm which issues the equity or bond that is important, but also the reputation of the underwriter which the firm employs for the securities offering that is believed to be important. This paper examines how the reputations of both the issuing firm and underwriters affect the decisions of Japanese firms over time when the firm chooses an underwriter for its issues of straight bonds.
The choice of underwriter has been analyzed mainly for issues in the equity market (for example, Titman and Trueman (1986) , Habib and Ljungqvist (2001) , and Burch et al. (2005) ). The problem of how the issuing firm and underwriter for equity offerings match between IPO and SEOs issues has also been examined (see Fernando et al. (2005) . Legros and Newman (2002) contains a more detailed discussion of matching theory). Fernando et al. (2005) develop a model based on matching theory to explain the mutual choices made by issuing firms and underwriters, and find strong evidence that higher quality issuing firms associate with higher ability underwriters, and lower quality issuing firms associate with lower ability underwriters.
Some existing research on an issuing firm's choice of underwriter for straight corporate bond issues focuses on the choice of the underwriter type. For example, Hamao and Hoshi (2000) analyze whether or not the issuing firms have a propensity to choose the underwriter which is a bank subsidiary, and whether the underwriter is a main bank subsidiary or not (Hamao and Hoshi (2004) ). Yasuda (2005) investigates which particular underwriter is chosen as the issuing firm's underwriter. While these papers consider the static analysis of underwriter choice at the time of an issue, McKenzie and Takaoka (2005) examine the switching of underwriters between the initial public issue of a corporate bond and the second public issue of a corporate bond.
Much of the existing literature on underwriter choice focuses on how underwriter choices change between the initial public offering (IPO) and seasoned equity offerings (SEOs). Here, every straight bond issue made by a firm over a 15 year period is included in the analysis, so the data set includes many repeated issues. One of the contributions in this paper is to take account of these repeated issues by treating the data as a panel data set, and allowing for an issuer random effect. This random effect is found to be highly significant.
While we confirm the results reported in Fernando et al. (2005) relating to reputation effects, not all the matching in our data set can be explained by transaction base matching which implies that issuers and underwriters rematch only when firm characteristics and underwriter abilities are stable over time. When an issuer matches with an underwriter that is a subsidiary of the issuer's main bank, there is a significant tendency to rematch with the same underwriter even after considering the reputation effects of the issuing firm and the underwriter.
The remainder of the paper proceeds as follows. Section 2 discusses the hypotheses to be tested. Section 3 describes the model to be estimated. Details of the data used in this analysis are explained in section 4. Descriptive statistics and the results of estimating probit models to explain the switching of underwriters are discussed in section 5. Section 6 presents a short conclusion.
HYPOTHESES
In explaining whether or not an issuing firm switches its underwriter, there are six potential hypotheses that have been suggested in the literature. The first hypothesis relies on matching theory, and argues that changes in the reputation of underwriters and the issuing firm between issues will lead the issuing firm to change its underwriter (see Fernando et al. (2005) ). Fernando et al. (2005) argue that if the reputation of an issuer improves sufficiently after the most recent past security issue, then the issuer will switch to a higher quality underwriter. Similarly, if the quality of the underwriter chosen for the most recent past security issue improves sufficiently, then the issuer will switch to a lower quality underwriter. In contrast to this transaction based matching which emphasises the current reputations of the underwriter and issuer, the second hypothesis emphasizes the existing relationship between an issuing firm and its main bank. There are several possible ways that the existence of a main bank might influence an issuing firm's choice of underwriter. In the course of its continuing relationship with the issuing firm, a main bank is likely to accumulate private information on the issuing firm which might be useful when the issuing firm wishes to issue a new security. Alternatively, a main bank may be able to apply pressure on the issuing firm to choose the main bank's securities subsidiary as the lead underwriter (for anecdotal evidence see Takaoka and McKenzie (2006) ). The third hypothesis is Krigman et al. (2001) 's graduation effect hypothesis that predicts that between IPO and SEO issues issuing firms will tend to switch underwriters when they can obtain the services of an underwriter with a better reputation for the follow-on offering.
Assuming that the private information an underwriter obtains in the course of underwriting a bond issue depreciates over time, the fourth hypothesis suggests that as the time between successive issues increases, the probability of switching also increases. A fifth hypothesis suggests that the underwriter's past performance (for example, the size of mispricing) for the most recent issue will affect the likelihood of that underwriter being chosen again. Finally, issuing firms may seek to avoid the lock-in effects that result from repeatedly using the same underwriter.
The analysis in this paper focuses on investigating the extent to which the first three hypotheses can explain the observed underwriter outcomes in the Japanese straight bond market.
MODEL
The following model is assumed to explain the switching of the lead underwriter that is used by an issuing firm for the current bond issue and the most recent prior bond issue:
where SW IT CH * i,j is a latent variable which could be interpreted as being the difference in the net benefits of a bond issued by issuer i when a different lead underwriter is used for the jth issue compared to using the same lead underwriter as was used for the j-1th issue, X i,j is a vector of explanatory variables related to the jth issue by the ith issuer, b is a vector of unknown parameters, e i,j is a random variable which is assumed to be distributed according to a normal distribution with variance σ 2 e , and
means it is possible to test for the presence/absence of issuer random effects by testing the null hypothesis
where SW IT CH i,j is an observable variable taking the value unity if different lead underwriters are used by the ith issuer for the jth issue and j-1th issue, and zero otherwise 1 . In the existing literature, when SW IT CH i,j = 1(= 0) the issuing firm is referred to as a switcher (stayer). The combination of (1) and (2) means that a random effects probit model can be used to explain variations in SW IT CH i,j 2 .
The variables used in X i,j are defined as follows. An underwriter's reputation in year t is computed as the underwriter's percentile rank of the total amount of straight bond issues it underwrote in the three year period (t-2,t-1,t). The variable Current reputation of the previous underwriter is the reputation of the underwriter used by firm i for issue j-1 measured for the year in which the jth issue was made. Change in reputation of the previous underwriter is the change in the reputation of the underwriter used by firm i for 1 SW IT CH i,j is only defined when it is physically possible for the ith issuer to choose as the lead underwriter of the jth issue the lead underwriter chosen for the j-1th issue.
2 As noted in McKenzie and Takaoka (2005) , there are numerous cases of an issuer making multiple issues on the same day, that is, issuing several bonds of different maturities on the same day. For the purpose of defining SW IT CH i,j , these multiple issues were dealt with as follows. Suppose the current issue is a single issue, and the most recent prior issue is a multiple issue. In this case, a switch is deemed to have occurred if the lead underwriter for the current issue differs from all the lead underwriters associated with the multiple issue. Suppose the current issue is a multiple issue, and the most recent prior issue is a single issue. Each of the maturities in the multiple issue is treated separately. If the lead underwriter for one of the maturities is the same as the lead underwriter for the single issue, a switch is deemed not to have occurred for the bond with that maturity. Suppose the current issue is a multiple issue, and the most recent prior issue is a multiple issue. Each of the maturities in the current multiple issue is treated separately. If the lead underwriter for one of the maturities of the current multiple issue is the same as the lead underwriter for any one of the issues in the previous multiple issue, a switch is deemed not to have occurred for that current issue.
issue j-1 between the years in which the jth issue and the j-1th issue were made. Using information on the total amount of straight bonds issued in any year by a given firm, the firm's reputation in a given year is computed as its percentile ranking. The variable Difference of the issuer's reputation and the current reputation of the previous underwriter is defined as the difference between the issuing firm's reputation for the year in which the jth issue was made and the reputation of the underwriter used by firm i for issue j-1 measured for the year in which the jth issue was made. Main Bank UW dummy is a 0-1 dummy variable taking the value one if the lead underwriter for the j-1th issue by firm i is a subsidiary of the firm's main bank, and zero otherwise. A firm's main bank is defined as the private financial institution (excluding insurance companies) with the largest shareholding in the issuing firm. A firm is deemed not to have a main bank if there are no private financial institutions (excluding insurance companies) in the list of top shareholders. The original long-term ratings data for the issuing firm is of the form AAA, AA+, AA, AA-, A+, A, A-, BBB+, BBB, and BBB-. AAA rating is a 0-1 dummy variable taking the value unity if the issuing firm's rating is AAA, and zero otherwise; AA rating is a 0-1 dummy variable taking the value unity if the issuing firm's rating is AA+, AA or AA-, and zero otherwise; A rating is a 0-1 dummy variable taking the value unity if the issuing firm's rating is A+, A or A-, and zero otherwise; and BBB rating is a 0-1 dummy variable taking the value unity if the issuing firm's rating is BBB+, BBB or BBB-, and zero otherwise. In the regression analysis, AAA rated bonds are used as the base group.
Each of the ratings is assigned a numerical value between one and ten, with AAA (BBB-) being assigned the lowest (highest) value one (ten). The variable ∆Rating is the difference between the numerical rating of the jth issue and the j-1th issue. A positive value of ∆Rating means that the issuing firm's rating has worsened between the j-1th issue and the jth issue.
Following Krigman et al. (2001) , it is expected that an improvement in the Current reputation of the previous underwriter will reduce the probability of a switch, and a Change in the reputation of the previous underwriter will increase the probability of a switch. Following the arguments of Fernando et al. (2005) , it is expected that an increase in the Difference of the issuer's reputation and the current reputation of the previous underwriter will increase the probability of a switch. The arguments in section 2 suggest that the coefficient on Main Bank UW dummy will be negative, so that using the main bank's securities subsidiary to underwrite the most recent past issue will increase the probability that the same underwriter is chosen the next time round.
DATA
The sample period used in this paper starts on February 25th, 1994, and ends on December 31st, 2009. The starting date is when the first bank subsidiary underwriting of a straight bond issue took place. The data set used in this paper is constructed from various data sources. Data on straight corporate bonds issued by individual firms are taken from the Thomson One Investment Banking database. This data set includes details of the lead underwriter 3 and the underwriting syndicate for each bond issue in the sample period. Information about the relationship between the issuing firm and financial institutions comes from the Nikkei Corporate Quarterly (Nikkei Kaisha Joho). Over the course of the sample period, several new entries, mergers, acquisitions and bankruptcies occurred in both the securities and banking industries. Information about these mergers and acquisitions, new market entry and bankruptcies is collected from the Nikkei newspaper data base, Nikkei Telecom 21. We treat issues underwritten by merged or acquired securities firms as follows. For example, Tokyo Mitsubishi Securities acquired Mitsubishi Trust Securities on 1 July 1999. Tokyo Mitsubishi Securities is treated as the successor of Mitsubishi Trust Securities so that if a firm used Tokyo Mitsubishi Securities as the lead underwriter for its j-1th bond issue, and Tokyo Mitsubishi Securities as the lead underwriter for its jth bond issue, we do not consider this to be a switch of the lead underwriter. If instead, the firm chose Nomura Securities as the lead underwriter for the jth bond issue, this choice would be counted as a change of the lead underwriter. Table 1 presents details of the descriptive statistics for all the variables used in the regression analysis for the full sample, and for when firms switch their underwriter (SW IT CH i,j = 1) and stay with the same underwriter (SW IT CH i,j = 0). In the fifteen year period being examined, 66% of firms switch their underwriters between issues. Firms whose previous bond issues were underwritten by a subsidiary of their main bank have a tendency to stay with the same underwriter. Table 2 provides a cross tabulation of the rating of the firm at the time of an issue and whether the issuing firm rematches with the same underwriter or switches. Firms with an AAA rating have an extremely strong propensity to switch their underwriter.
In Table 3 , the results of estimating equations (1) and (2) excluding and including the firm's current rating and the change in the issuer's rating between the current and previous issues are presented. Both of these models are also estimated with and without random issuer effects. Estimates of the marginal effects for each variable and their asymptotic t-values are also presented. All models were estimated using LIMDEP Version 9.0. The estimates of ρ indicate the presence of significant random issuer effects.
The results in Table 3 provide support for both transaction base matching and relationship based matching. In all models presented in Table 3 , the variable measuring the difference between issuer and underwriter reputations is highly significant with a positive estimated coefficient. Thus, an improvement in the issuer's reputation vis a vis the underwriter's reputation increases the probability of a switch. The main bank dummy is also consistently highly significant with a negative estimated coefficient. While the estimated coefficients of the variables associated with the graduation hypothesis variables are of the right sign, their statistical significance depends on the model being estimated. The evidence in favour of the graduation hypothesis is rather weak. Compared to bonds with AAA ratings, there is tendency for lower rated issues to have a lower probability of switching. 
CONCLUSION
This paper investigates the matching of underwriters and issuing firms over time using a sample of bond issues that contains many repeated bonds issue. The evidence presented supports both the presence of transaction based matching and relationship based matching. The reputations of both the issuing firm and the underwriter used for the most recent past issue influence whether or not switching of underwriters occurs. The probability of switching is reduced when an underwriter that is a subsidiary of the issuing firm's main bank is chosen for the most recent issue. 
